about 950 ~ C., but all oxides were heated at this temperature immediately before weighing out the quantities required. Samples of a total weight of approximately one gram each were prepared. A technique of careful and prolonged mixing and grinding together was followed, and the mixtures then rammed into cylindrical pellets, ready for firing. The compositions of the samples are listed in table I. It is considered that the probable errors in composition arising from the method of preparation employed are less than would be obtained by ordinary chemical analysis of much larger samples. Samples of the size prepared are small enough to be thoroughly mixed by careful hand-mixing, but large enough for the components to be sufficiently accurately weighed, and for the effect of small losses (in any case practically nil) to be negligible in proportion.
The heating schedule was: The samples were heated from 20 to 1300 ~ C. in approximately 4 hours, and then held at 1300 ~ C. for approximately 3 hours, and finally cooled down with the furnace.
The samples were examined by the X-ray powder method in the 9 cm. diameter camera and the photographs which were taken with Co-Kc~ radiation are illustrated in fig. 1 . The photographs showed that the crystals were reasonably well developed, and sharp lines were generally FIG. 1. X-ray powder photographs (reduced from 5 inches) of the two endmembers and three mixed crystals of the gehlenite-~kermanite series. obtained up to high angles. The sample representing 50 ~ gehlenite, and 50 % s in mutual solid solution (no. 3), however, showed somewhat poorer lines at high angles than the others. No change was observed after prolonged periods of heating with this or the other samples, and the photographs provided the accuracy desired.
The values of the lattice parameters and axial ratios corresponding to the five synthetic samples are included with the composition data in table I. The results are plotted against composition in fig. 2 , which shows how, proceeding from gehlenite to s the replacement of 2A1 by Mg-k Si leads to an increase in the a spacing and a decrease in the c spacing, with a corresponding decrease in axial ratio. with the corresponding indices and relative intensities. These calculated interplanar spacings are expected to be useful for the identification of members of this series of solid solutions. The actual calculated values are retained (rather than a mean value) where two lines are too close together to be resolved. It will thus be observed how some pairs of lines slmh as 102 and 221, or 312 and 411, approach, coincide, and then separate on the opposite side of each other, as the axial ratio changes from one end of the series to the other. Lines which as a result are displaced in the otherwise strict order of decreasing magnitude of dh~ in the table, are therefore indicated by an asterisk.
Conclusions.--The five members of the solid solution series examined have been sufficient to indicate to a reasonable degree of accuracy the lattice parameter variations accompanying the isomorphous substitution represented by Mg~-Si ~-AI~A1. The ionic radii are in the order Mg ~Al~Si, and commencing with s the replacement of Mg by A1 would be expected to lead to a contraction of the lattice, whilst the replacement of some of the Si atoms by A1 would result in an increase in the dimensions of the silicon-oxygen tetrahedra linked in pairs. The combination of these two tendencies leads to the resultant decrease of the a parameter and increase of the c parameter proceeding from s to gehlenite (i.e. from right to left in fig. 2 ). Interplanar spacing data are provided, and are expected to be of use for the identification of members of this series of solid solutions, providing that isomorphous substitution of ions other than those considered is not large enough to a~[ect the spacings seriously. The presence of sodium ions in melilites has been referred to in the introduction. The replacement of magnesium by divalent iron (and possibly also by manganese) and of aluminium by trivalent iron is expected. In the mineral hardystonite Ca2ZnSi20 ~ the Mg of s is completely replaced by zinc. The possibility of other substitutions is not excluded providing the ionic radii are of a similar order to the radii of the ions referred to.
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